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(54) Tongue and groove joint and method of making such a joint 


(57) Disclosed is laminate floofing and other articles 
with tongues arxJ grooves for joining sections of the 
flooring or artictes and a method of making the tongue 
and groove joints. The lower surfaces of the tongues 
and grooves are indexing surfaces for aligning the wear 
surfaces of the flooring sections. The tongues and 
grooves are made such that when the tongue is fully in- 
serted into the groove, a continuous space is formed be- 


tween the upper surface of the tongue and groove. The 
grooved edges are cut at an acute angle to the surface. 
This provides a space between the upper surfaces of 
the tongue and groove and between the edge surfaces 
above the tongues and grooves toward the wear surf ac- 
es of the flooring sections. Glue In the joint, upon curing, 
resists penetration of moisture and increases the 
strength of the joint. 
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Oescrfption 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

This Invention relates to tongue and groove joints. 
These joints are particularly useful for joining pieces of 
laminate flooring. Glue in these joints resists penetration 
of moisture. 

2. Description of the Related Art 

Commerciatly available laminate flooring generally 
includes a wear surface glued to a substrate. The wear is 
surface generally Is high-wear resistant decorative lam- 
inate. The substrate generally is fiber board or particle 
board. Each piece of laminate flooring generally has a 
groove along one end and one side suitable for joining 
with a tongue along one side or end of an adjacent piece ^ 
of laminate flooring. 

While such laminate flooring has found wide ac- 
ceptance in Europe as flooring, it is not substantially 
used in the United States. In part the reason may be due 
to installation difficulties and the lack of moisture resist- ^ 
ance in the joint areas. 

Laminate flooring is assembled by placing glue in 
the groove and inserting the tongue of one piece into 
the groove of an adjacent piece. A substantially comple- 
mentary fit of a tongue and groove results in difficulty in 30 
aligning the tongue and groove. Additionally, as the glue 
is absorbed into substrate, the substrate swells, causing 
the groove to tightly squeeze the tongue. This can make 
full insertion of the tongue into the groove extremely dif- 
ficult. Furthenmore. as the tongue and groove are moved 3S 
together, glue can be compressed in the groove by the 
tongue in a piston fashion. This can increase the diffi- 
culty in abutting the wear surfaces of adjacent laminate 
flooring pieces. 

To overcome this assembly problem, laminate floor- 
ing manufactures ofler special tools for assembling 
pieces of laminate flooring. 

One such special tool is a hammering aid that has 
a flat surface and complementary tongue and groove 
engaging surfaces. When drfflculty is encountered in "fs 
abutting the wear surfaces of adjacent pieces, the ham- 
mering aid is placed along the edge of the laminate. The 
flat surface of the hammering aid is then struck with a 
hammer repeatedly to apply a force to the joint and force 
the tongue and groove together so 

However, even with the use of a hammering aid. a 
gap can remain between adjacent pieces. The gap is 
unsightly and allows for damaging penetratk)n of mois- 
ture to the substrate. The problem with moisture pene- 
tration into the joint is that it can cause the substrate to ss 
swell. Excess swelling damages laminate flooring. 

laminate flooring with tongue and groove joints are 
difficult to manufacture. The tight complementary flt be- 


tween the tongue and groove requires attentkxi be paki 
to cutting toierarrces for the wk^ of the tongue artd 
groove. An interesting yet problematk: pherxxnenon oc- 
curs during the process of cutting the tongues and 
grooves. The cutting process itself progressively dulls 
and wears the cutting blades. As the blades progres- 
sively wear, grooves of later cut articles are progressive- 
ly narrower than grooves of earlier cut articles. Likewise, 
tongues of later cut articles are progressively wkder than 
tongues of earlier cut articles. Unfortunately, at some 
point, the widths of the tongues and grooves are not 
within acceptable tolerances. 

Thus there is a need in the ait for an improved 
tongue and grooved joint. There is a need for a tongue 
and groove joint that does not require special tools for 
installatkxi. There is a need for a moisture resistant 
tongue and groove joint. These and other needs wilt be- 
come apparent to those of skill in the art upon review of 
this specifkiation. including its claims arxj drawings. 

SUMMARY OF THE INVENTION 

It is one object of the present invention to provide 
for an improved tongue and grooved joint. 

It is even another object of the present hventkxi to 
provkle for a tongue and grooved joint tfiat does not re- 
quire special tools for installatkxi. 

It is yet arrother object of the present invention to 
provide for a rrx^isture resistant tongue and groove joint 

These and other objects of the present invention will 
become apparent to those of skill in the art upon review 
of this specification, including its claims and drawings. 

An article of the present invention has a planar, dec- 
orative wear surface, a grooved edge and a tongued 
edge. The tongued edge has a tongue with a planar low- 
er surface positioned an index distance from and paral- 
lel to the planar decorative surface. The grooved surface 
has a groove with a planar lower surface positkxied the 
index distance from and parallel to the planar decorative 
surface. The upper surfaces of the tongue and groove 
are shaped and sized such that upon joining two pieces 
of the article by positioning the lower surfaces of the 
tongues and grooves together and moving the tongue 
of one piece into the groove of another piece, liquid glue 
placed in the groove will be squeezed out between the 
upper surfaces of the tongue and groove and upwardly 
between the tongued and grooved edge toward the dec- 
orative surfaces of the two pieces. This joint can be as- 
sembled without the use of special tools and the glue 
acts as a barrier to water damage to substrate of lami- 
nate flooring. 

The tongue has a beveled surface extending from 
the end surface to the upper surface of the tongue. The 
beveled surface can form an oblk^ue angle to the upper 
surface of the tongue. Preferably more than about one 
half and most preferably more than about two thirds of 
the length of upper surface of the tongue remains after 
the beveled surface is cut. A space for glue to be 
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squeezed through is provided between the upper sur- 
faces of tongues and grooves upon joining pieces o( the 
article. A space for glue to be squeezed through is also 
provided betv^een a planar surface above the tongue 
and a planar surface above the groove. The planar sur- 
face above the tongue forms a right angle to the deco- 
rative surface. The planar surface atxjve the groove 
forms an acute angle to the decorative surface The 
acute angle can be about 82.5 to 87.5 degrees. A space 
is provided between a planar surface bebw the tongue 
and a planar surface bebw the groove. The planar sur- 
face below the tongue forms a right angle to the deco- 
rative surface. The planar surface below the groove 
forms an acute angle to the decorative surface The 
acute angle can be about 82.5 to 87.5 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side-view of the tongue" and groove 
joint of the present invention. 

Figure 2 is a side-view of an assembly step of the 
tongue and groove joint of the present invention show- 
ing glue placed in the groove and the tongue entering 
the groove. 

Rgure 3 is a side-view of an assembly step of the 
tongue and groove joint of the present invention show- 
ing the tongue in contact with glue in the groove arKi the 
glue being squeezed out. 

Figure 4 is a side-view showing the tongue and 
groove of the present invention being fully joined and 
glue squeezed out to the wear surface. 

Figures 5 - 8 show the dimensions of an embodi- 
ment of the tongue arKl groove joint of the present in- 
vention in English and Metric units. 

DETAILED DESCRIPTION OF THE INVENTION 

The tongue and groove joint of the present invention 
is described with reference to laminate flooring. Howev- 
er, the present invention is applicable to other articles 
that can be joined with tongue and groove joints. 

Features and functions of the tongue and groove 
joint of the present invention are shown in side views of 
pieces of laminate flooring 10 on figures 1 • 4. A piece 
of laminate flooring 10 is shown on figure 1 with a rec- 
tangular tongue 26 on a planar tongued edge 25. An- 
other piece of laminate flooring 10 is shown on figure 1 
with a rectangular groove 16 on a planar grooved edge 
15. 

Additional features of laminate flooring are decora- 
tive laminate 11 , substrate 1 3, and backer 14. The dec- 
orative laminate provides a wear surface 1 2. The tongue 
26 and groove 16 are cut in the substrate. It Is believed 
that particle board, fiberboard or plywood can be suita- 
ble substrates 13 for laminate flooring. A backer 14 is 
believed to be required when laminate flooring is to be 
installed on a flexible pad. The backer 14 provides di- 
mensional stability to the laminate flooring and can be 


a moisture barrier. It is beiieved that a backer is not re* 
quired for laminate flooring that will be glued to an ex- 
isting fkxx. 

The tongue 26 and groove 16 are shown on figure 

s 1 as having planar lower surfaces. 28 and 18 respec- 
tively. These planar bwer surfaces are parallel with and 
an indexing distance from planar wear surface 1 2. Abut- 
ment of the planar kswer surface 28 of tongue 26 and 
the planar tower surface 1 8 of groove 1 6 during the join- 

10 ing of the tongue and groove, as shown on figures 2 
through 4, causes indexing of wear suriaces 12 of piec- 
es of laminate ftooring 10. 

The tongue 26 and groove 16 are shovwi on figures 
3 arxi 4 as having planar upper surfaces. 27 and 17 re- 
is spectively. These planar upper surfaces are parallel ar>d 
spaced apart. This space provides a flow path for glue 
to flow during the joining of the tongue arKj groove joint 
of this invention. 

The planar tongued and grooved edges, 25 and 15 

20 respectively, above and below the tongue 26 and groove 
16 are shown on figure 4 as not being parallel. The pla- 
nar tongued edge 25 is cut at a right angle (90 degrees) 
to the wear surface. The planar grooved edge 1 5 is cut 
at an acute angle (less than 90 degrees) to the wear 

25 surface. This provkles a space above tongue 26 and 
groove 16 for glue 20 to flow to the wear surface 12 of 
laminate flooring 10. It is believed that this acute angle 
shoukl be about 82.5 to 87.5 degrees. An acute angle 
above about 87.5 degrees will not provkie sufficient 

30 space for viscous glue to flow to the wear surface 1 2. 
An acute angle of less than about 82.5 degrees will re- 
sult in a larger space than required. Water absort^ by 
the substrate from the excess glue cou\6 swell the sub- 
strate and separate the planar tongued and grooved 

3S edges. 25 and 15 respectively. This also provides a 
space below the tongue 26 and groove 16 for the sub- 
strate to absorb moisture and swell without damaging 
the laminate flooring. It is beiieved that this swelling will 
not apply pressure for separating the planar tongued 

•M> and grooved edges. 25 and 15 respectively. 

Tongue 26 is shown as having a beveled surface 30 
extending from its end surface 29 to its upper surface 
27. The bevel is shown as cut at an oblique (45 degree) 
angle to the upper 27 and end 29 surfaces of the tongue 

4S 26. The beveled surface 30 can sen/e as a guide during 
the joining of tongue 26 and groove 16. 

Glue 20 is shown on figure 2 in the end 1 9 of groove 
16. Glue 20, after curing, adheres the tongue and 
groove joint together and acts as a barrier against mois- 

50 ture penetration to the substrate 1 3. Commercially avail- 
able wood glues are suitable to adhere the tongue and 
groove joint together. Franklin Trtebond II Wood Glue, 
which is available from Franklin Intematbnal of Colum- 
bus. Ohio is believed to be suitable for joining laminate 

ss flooring. Franklin Tltebond II Wood Glue is believed to 
be a polyvinyl acetate emulsion adhesive. When lami- 
nate flooring is installed on a flexible pad. it is believed 
to be desirable for the glue to be somewhat flexible. It 
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is thought that flexibility the glue, after curing, can bet- 
ter accommodate depression of laminate flooring at the 
tongue and groove joint of this invention. 

AdditionaJ features an6 functions of the tongue arxl 
groove joint of this invention are shown on figures 2 
through 4. As the tongue and groove of two pieces 
laminate flooring 10 are joined, tongue 26 applies pres- 
sure to liquid glue 20 in groove 16. Glue 20 flows past 
beveled edge 30 and through space 31 between the up- 
per surface 27 of tongue 26 and the upper surface 17 
of groove 16. The lower surfaces 28 of tongue 26 and 
the lower surface 18 of groove 16 are abutted, thereby 
providing an impediment to glue flowing between the 
lower surfaces 28 and 18 of the tongue and groove. 

The beveled surface 30, as shown of figure 4, re- 
duces the length of the upper surface 27 of tongue 26 
and the upper surface 17 of groove 16 as compared to 
the lengths of the surfaces of a rectangular tongue. This 
is believed to aid in glue 20 flowing, preferentially, be- 
tween the upper surfaces of tongue 26 and groove 16 
during the joining of pieces of laminate flooring 10. The 
abutment and length of the lower surfaces. 28 arid 18 
respectively, of tongue 26 and groove 1 6 is also believed 
to aid in glue 20 flowing, preferentially, between the up- 
per surfaces of tongue 26 and groove 1 6 during the join- 
ing of pieces of laminate flooring 10. Additionally, it is 
believed that pressure created on the glue 20 during the 
joining of the tongue 26 and groove 16. as shown on 
figures 3 and 4. will be transmitted, in part downwardly 
on upper surface 27 and beveled surface 30 of tongue 
26. This pressure can also aid in glue 20 flowing, pref- 
erentially, between the upper surfaces of tongue 26 and 
groove 16 during the joining of pieces of laminate floor- 
ing 10. 

The curing of the glue 20 involves the loss of sol- 
vent, water in the case of Franklin Trtebond II Wood 
Glue, to the substrate 13. Water causes swelling of the 
substrate. It is believed necessary to limit the volume of 
glue 20 that will cure by losing water or other solvent to 
the substrate 13. This is accomplished in the embodi- 
ment of this Invention as shown on flgures 1 - 4 by lim- 
iting the distance between (1) the end 19 of groove 16 
and the end 29 of tongue 26, (2) the amount of the 
tongue that is cut off in making beveled surface 30, (3) 
the space 31 between the upper surface 27 of tongue 
26 and the upper surface 17 of groove 16 and (4) the 
space 32 between planar tongued edge 25 and planar 
grooved edge 15 above tongue 26 and groove 16, re- 
spectively. 

It is believed that swelling of the substrate at the 
upper surfaces of the tongue and groove. 27 and 17 re- 
spectively, akte in holding the tongue and groove joint 
of this invention together. Therefore, it is believed that 
no more than one half and preferably no more than one 
third of the upper surface 27 of tongue 26 should be re- 
moved in cutting the beveled surface 30 on tongue 26. 
The space between the upper surfaces of the tongue 
and groove shoukl be limited to the space required for 


glue to preferentially flow to the wear surface 12 when 
tongue 26 and groove 16 are joined. It is believed that 
excess space can result in damage to laminate flooring. 
Glue loses water to the substrate 13 adjacent space 31 
s during the curing of the glue. Some swelling is beneficial 
for producing a tight tongue and groove joint. However, 
excess swelling damages laminate floonng. 

Sufficient glue 20 should be placed in the end 1 9'of 
the groove 16 such that a portion of the glue wiO flow to 
10 the wear surface 12 as the tongue and groove joint of 
this invention is joined. Additkxial glue is not beneficial 
and increases the cleanup efforts. 

A laminate flooring emtxxiiment of the tongue and 
groove joint of this invention shown on figures 5 through 
8. The dimensions of the features of laminate flooring 
are preferred dimensions for the embodiment shown. 
The tolerances are preferred tolerances for the embod- 
iment shown. Dimensions and tolerances are shown on 
figures 5 and 6 in inches. Oimenskxis and tolerances 
20 shown on figures 7 and 8 in millimeters. 

The tolerances for cutting the upper and lower sur- 
faces of the tongue and groove are different. It is shown 
on figures 5 - 8 that the kswer surfaces. 28 and 18 re- 
spectively, of the tongues and grooves are cut to be 0.2 
± 0.0015 inches (5.08 ±0,0381 millimeters) from the 
wear surface 12. The upper surface 27 is cut for the 
tongue 26 to have a minimum wkAh of 0.09 inches 
(2.286 millimeters) and to increase in wklth by up to 
0.003 inches (0.0762 millimeters) during the cutting of 
the tongue. The upper surface 17 is cut for the groove 
to have a maximum width of 0. 1 inches (2.54 miUimch 
ters) and to decrease in wklth by up to 0.(X)3 inches 
(0.0762 millimeters) during the cutting of the groove. 
This provides a minimum space 31 between the upper 
surface 27 of tongue 26 and the upper surface 17 of 
groove 16 of 0.004 inches (0.1016 millimeters). 

While the illustrative embodiments of the inventkxi 
have been described with partKularity, it will be under- 
stood that various other modifications will be apparent 
to and can be readily made by those skilled in the art 
without depaning from the spirit and scope of the inven- 
tion. Accordingly, it is not intended that the scope of the 
claims appended hereto be limited to the examples and 
descriptkxis set forth herein but rather that the claims 
be construed as encompassing all the features of pat- 
entable novelty that reskje in the present invention, in* 
eluding all features that would be treated as equivalents 
thereof by those skilled the art to which this inventkxi 
pertains. 

Additbnally. while the present invention has been 
Illustrated with respect to laminate flooring, it is to be 
understood that the tongue and groove of the present 
invention may be utilized in any applicatkxi in which it is 
desired to have a tongue and groove joint, including but 
not limited to flooring in general, fumiture. cabinets, 
countertops and wall paneling. 

The features disclosed in the foregoing description, 
in the foltowing claims and/or in the accompanying 
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drawings may. both separatety and in any combration 
mereof, be material for realising the invention in diverse 
forms thereof. 


Claims 

1 . An article having a planar, decorative wear surface, 
a grooved edge and a tongued edge, 

* wherein the tongued edge comprises a tongue 
having a planar lower surface positioned an in- 
dex distance from and parallel to the planar 
decorative surface, and wherein the grooved 
surface comprises a groove having a planar 
lower surface positioned the irKtex distance 
from and parallel to the planar decorative sur- 
face, and 

wherein the upper surfaces of the tongue and 
groove are shaped and sized such that upon 
joining two pieces of the article by positioning 
the lower surfaces of the tongues and grooves 
together and moving the tongue of one piece 
into the groove of arK>ther piece, liquid glue 
placed in the groove will be squeezed out be- 
tween the upper surfaces of the tongue and 
groove and upwardly between the tongued and 
grooved edge toward the decorative surfaces 
of the two pieces. 

2. The article of claim 1 . wherein the tongue has a bev- 
eled surface extending from the end surface to the 
upper surface of the tongue. 

3. The article of claim 1 . wherein the beveled surface 
forms an oblique angle to the upper surface of the 
tongue. 

4. The article of claim 1 , wherein more than about one 
half of the length of upper surface of the tongue re- 
maining after the beveled surface is formed. 

5. The article of claim 1 . wherein more than about two 
thirds of the length of upper surface of the tongue 
remains after the beveled surface is formed. 


below the tongue and groove upon joining two piec- 
es of the artide by a planar surface below the 
tongue forms a right angle to the decorative suftace 
and a planar surface below the groove that fomis 
5 an acute angle to the decorative surface. 

9. The article of claim 1, wherein the acute angle is 
about 82.5 to 87.5 degrees. 

10 10. A method of making a tongue and a groove along 
joining edges of an article having a decorative wear 
surface and a grooved joining side and a tongued 
joining side, comprising: 

IS forming along the grooved joining side a groove 

having a planar tower surface; 

forming along the tongued joining side a tongue 
having a planar lower surface; 

20 

Wherein the tongue and the groove are fomned 
such that the planar tower surfaces are formed 
an index distance f nxn and parallel to the dec- 
orative wear surface, and wherein the tongue 

2S and groove are formed such ttiat upon joining 

two pieces of the article by positioning the lower 
surfaces of the tongues and grooves together 
and moving the tongues into the grooves, liquid 
adhesive placed in the groove will be squeezed 

30 out over the tongue and toward the decorative 

wear surfaces of the two pieces of the article. 

11. The method of claim 10 wherein the decorative 
wear surface comprises a high pressure decorative 

35 laminate. 

12. The method of claim 1 0 wherein the grooved joining 
side and the decorative wear surface are oriented 
at an angle of less than 90 . 

40 

1 3. The method of claim 1 0 wherein the article compris- 
es fiber board. 

14. The method of claim 1 0 wherein the article compris- 
es as medium density fiber board. 


6. The article of claim 1 . wherein a space is provided 
above the tongue and groove upon joining two piec- 
es of the article by a planar surface above the so 
tongue that forms a right angle to the decorative sur- 
face and a planar surface above the groove that 
forms an acute angle to the decorative surface. 

7. The article of claim 1 . wherein the acute angle is ss 
about 82.5 to 87.5 degrees. 


8. The article of claim 1 . wherein a space is provided 
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